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ABSTRACT

Sounder applications require large area detectors that have high performance and linear
photoresponse. Photodiodes (as compared to photoconductors) provide such a linear response
and are therefore highly desirable for infrared sounders. The Cross-track Infrared Sounder
(CrIS) program (an instrument on the National Polar-orbiting Operational Environmental
Satellite System — NPOESS) requires detectors with spectral cut-offs denoted by SWIR [A.(98
K) ~ 5 pm], MWIR [A.(98 K) ~ 9 um] and LWIR [A.(81 K) ~ 15 um]. The CrIS instrument
also requires large-area (850-um-diameter) detectors with state-of-art detector performance.
Molecular Beam Epitaxy (MBE) is used to grow n-type SWIR, MWIR or LWIR Hg, ,Cd,Te
on lattice matched CdZnTe. Detectors with p-type implants 7 pum in diameter are used to
constitute the 850-um-diameter Lateral Collection Diodes (LCDs). The detector architecture is
the Double Layer Planar Heterostructure (DLPH) architecture.

Quantum efficiency, I-V, R;— V and 1/f noise in photovoltaic Hg; (Cd,Te detectors are critical
parameters that limit the sensitivity of infrared sounders. These parameters are used to select
the detectors that will be part of the CrIS Focal Plane Module (FPM). However, the detectors
are subject to a significant amount of handling while transitioning from detectors as part of
newly processed Hg;.<Cd,Te wafers to detectors mounted in a CrIS FPM ready to be flown on
NPOESS.

I-V, noise and visual inspections are performed at several steps in the detector journey. Initial
I-V and visual inspections are conducted at the wafer level followed by I-V, noise (both in a
dark and photo environment), quantum efficiency and visual inspection prior to and following
removal of the detectors from Leadless Chip Carriers (LCCs). Finally, the detectors are
precision mounted on a FPM base and /-V, noise and visual inspections are performed again.

Figure 1 is a graph of the I-V curves before and after damage was imparted to the p-side metal
covering the 850-um-diameter LCD. The detector has A(81 K) ~ 15 um. The I-V
characteristics changed from being limited by diffusion currents at low reverse bias (out to ~
-50 mV) and tunneling current at higher reverse bias values to almost a short dominated by a



shunt-type current. Figure 2 is a picture of the damage sites. Figure 3 is a picture of another
LWIR detector that suffered damage during wirebonding. This resulted in the CdTe
passivation layer developing a crack. The I-V for this detector also suffered degradation
similar to that shown in Figure 1.

Initial notice of detector /-V and noise characteristics degradation resulted in an investigation to
discern the cause of the degradation (baking at elevated temperatures, mechanical handling,
electrical stress efc.). This paper will outline the results of the study and the corrective actions
that led to the successful manufacture of LWIR large detectors from the material growth to
insertion into flight focal plane modules for the CrIS program.
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Figure 1. LWIR A.(81 K) ~ 15 wm I-V before and after damage to the p-side metal




Figure 3. Damage induced by wirebonding to the p-side pad for an LWIR [Ac(81 K) ~ 15 pum]

diode.

Figure 2. p-side metal damage
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